Introduction
In 1989 Bedard et al. first forecast the synthesis of microporous thiogermanates with framework topologies resembling those of zeolites, thus inspiring a host of new potential applications [1] . By [4] , and [{Co(tepa)} 2 (µ-Ge 2 S 6 )] (M = Mn, Co, Ni) [4, 5] . However, the [Ge 4 S 10 ] 4− anion has been less characterized in the presence of such complexes. To learn more about the influences of complex cations onto the structure of thiogermanate anions, we started to explore the system GeO 2 /Ni/S/amine with the goal to synthesize other thiogermanates. Herein, we report on the solvother-0932-0776 / 11 / 0700-0659 $ 06.00 c 2011 Verlag der Zeitschrift für Naturforschung, Tübingen · http://znaturforsch.com Fig. 1 (Fig. 1) . The Ni 2+ ion is in a sixfold coordination of N atoms of two chelating dien ligands, and the coordination polyhedra can be described as distorted octahedra with s-facconformation. The Ni-N distances vary from 2.110(4) to 2.142(4)Å, which are in agreement with the corresponding values of discrete [Ni(dien) 2 ] 2+ cations [4] . (Fig. 2a) . Then the layers interact also via N-H···S hydrogen bonds between [Ge 2 S 6 ] 4− anions and protonated dien molecules forming a three-dimensional network (Fig. 2b) . 2 is composed of Ge 4 S 10 4− cluster anions and [Ni-(teta) 2 ] 2+ complex cations (Fig. 3) 2+ octahedral coordination sphere is the head and the uncoordinated N atoms are the tail. The absolute configuration of the [Ni(teta) 2 ] 2+ cation is ∆(λ δ λ λ ). The Ni-N distances (2.121 (6) [7] .
The [Ge 4 S 10 ] 4− clusters are separated by the [Ni-(teta) 2 ] 2+ complex cations. There are a lot of short intermolecular N-H···S interactions between the terminal S1/S5 atoms and the H-N groups of teta ligands with N···S distances varying from 3.436 to 3.573Å and N-H···S angles ranging from 147.44 to 170.05
• , resulting in a three-dimensional H-bonding network structure (Fig. 4) . In addition, the N-H···N H-bonded interactions with N··· N distances in the range of 2.950 to 3.072Å also play an important role in stabilizing the structure.
The emission spectrum of 2 in the solid state was investigated at room temperature (Fig. 5) . 2 exhibits a strong and broad emission band at 468 nm upon photo-excition at 310 nm, which is consistent with the solid-state luminescence of other thiogermanates (440 -489 nm) [4] . This emission probably originates from the amine ligands because a similar weak emission is also found for the amine hydrochlorides [8] .
Experimental Section
All chemicals were used as purchased without purification. Elemental analyses (C, H, and N) were performed on a PE2400 II elemental analyzer. The IR spectra were obtained on an ABB Bomen MB 102 spectrometer in the range of 4000 -400 cm −1 with pressed KBr pellets. Fluorescence spectral analyses were performed using a Cary Eclips fluorescence spectrometer. 
X-Ray structure determination
Data collections were performed on a Rigaku Mercury CCD diffractometer with graphite-monochromatized MoK α (6) radiation (λ = 0.071073 nm) at 296(2) K. The intensities were corrected for Lorentz and polarization effects. The structures were solved with Direct Methods using the program SHELXS-97 [9] , and the refinement was performed against F 2 using SHELXL-97 [10] . All the non-hydrogen atoms were refined anisotropically. The H atoms of the organic amines were positioned with idealized geometry and refined with fixed isotropic displacement parameters. For 1, the N4 atom was disordered over two positions with an occupation ratio of 0.50 : 0.50. For 2, the atoms C9, C10, C11, C12, N7, and N8 were disordered over two positions with an occupation ratio of 0.71 : 0.29. Relevant crystal and data collection parameters and refinement results can be found in Table 1 . Selected bond lengths and angles for 1 and 2 are listed in Table 2 . CCDC 822833 (1) and 822834 (2) contain the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data request/ cif.
